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(54) INFRARED SPECTROSCOPE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an excellently versatile infrared spectroscope 
allowing ultra high performance resolution spectrum analysis. 

SOLUTION: In this infrared spectroscope having an excitation source 110, a millimeter 
wave/infrared-ray radiating element 112, a detecting means 116, a signal processing 
means 126 and a delay means 140, sample units 134, 136 are arranged in 
series/parallel in a propagation path of a pulse electromagnetic wave L2 from the 
millimeter wave/infrared-ray radiating element 112. Sample parts irradiating optical 
systems 138a-138c are arranged in the front and the back of the respective sample 
parts 134, 136 so that pulse magnetic waves L3 can be collected when the respective 
sample parts are irradiated by the pulse electromagnetic wave L2 in the respective 
matching form, and in compliance with the respective samples, either of the sample 
parts 134, 136 can be selected in this infrared spectroscope. 
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mm) xmrnsmz. mrnmmrsftMz^irhfr 
mm-m mm 1 1 o 4 . $ • 

1 1 2 4. &tH^& 116 4. ft^MS^g 1 2 64. 

iiS^I2i4 0 4. ^m/c^^^gec^or. ft 

5 vm-mmm* 1 1 2*»&<d>w*«»«l2© 

S8*«:fit*4S|S 1 3 4. 1 36 £it?ij&<,> LM?iJCcS 
®1 tt£l&H*l 3 4. 1 3 BKKvWaWBBfcL 

2 fc&ttfcJBttTJIBHU ^iS&gB 1 3 4. 1 3 6*>6 
©^^«»SftL3*ai36r**«t9{C. S&f£*4g|51 

3 4. 1 36 Ogr%(CifflffilRWft¥$ 1 3 8 a - 1 3 
8 c*Rtt. #B*KC|61;"CW(SHJ1 34. 1 36©f»J 




*©*»»wwwi • ««jRS*m©fflsfBiiK: «t o . 
$z'&mmmt. 10 

mm^vmm&mm m • mwimm^c i @a 

it/* jirxMBftcat i/W3e©«mBBi'^>aK3 * * kt 
fB&m^fSKts&f 4 . 
*«*fciStfHW6S«cfe^T. 20 
ires y$ • fomMtttohowxmmfco&m 

mmmu,mm o x im«M®imtmi>rti**a 
mm c t zim t irz,tm&JtmL 
mxm 2 3 mim i ^mom^xs^aK^x . 30 

UlB«»©«S»*a0>JR:BaB-rs»^«:tt. miles'; 

[ W*31 3 ] ft#Ji 1 Xtt 2 iBi£©fft*#3fc&gK:fc 
or. 

«nBKttffa. mmmmmt. m.%mm^ 40 

4, 

U S¥tf^*tPSI4S15^6©^-JUX«m«?r*^pJte 

B«l£Jim*]lW^MI©img|JM*f^^«. IWB>< 

U ^iRm*M«si:^a5^6©^-;v^mfig^^ll^nItg 
r * 5 c 4 4 -f s ^^^^g. 
[fl*S4] «*I3IBi8©s!^3iaiB«:tol»r v 50 



^fS2 0 0 1 - 1 4 1 567 
2 

B^B^f3i£jii*5msiJ«rs©tt«jffi^«. ttB/wxm 

JS&*¥tf7fe4L/r^W^*f^SI5tcM*fL, R¥ 

^jR^Mi*5»4a5©iiiSfci9:w htxtcMmm t . r 

MtBiixm^MWiimgPH?m©a^ffi^»> mib^u** 

m*Mit^gp^©^Bff^«. »«?«*BawKK» 
^6©^;i/^TO^»^-r^c4^-cir?)j;^^. R 

4. 

mm^m^xntcv>yv>^^)i^^L. mm 

•s. c 4 k , R-y- > y v y y^vux icww* m&mctt 

jgms*^t?a^7 i -^4 > 
iriBasx f - y&%9h? hma^m. t . 

/^ux©aiin$r B iM*^©n#KPa^o^b^sj:5 

4. 

[mm 6 3 mm 5 ta^©*^^g^*j t >r . 

miE^im 4 ft S <fc 5 CCM9P L//c 9 MIBimi'J^ffl 

So 

7 3 tf*« 1 ~ 6 o^-rtiMcmwDmftft 
m>m 8 3 w«3i 1 ~ 7 ©o-rn^ccKig©^^ 



3 

*>W*tt®fe©l*lfilffi*. 6 7*Ah#fe{±. 170 

iwm 9 3 mm i ~ 8 ©<,>rnfrfciais©?s#i-# 
iriBs utt • »tt*^*fr6i^*3'W**w«© 

[iMog i i j m*m i oE«w>»i^atBK*ji> 

[000 1 ] 

[0002] *mi\*fc9Mtf&m.> wmmmk? 

[000 3] 

*W«RWKWR**»*. ««*«iOfciS«MI©* 

«. AIIB©«»iHDJ:5K. -e©^Sf@*© *>©?$> 
£©?. *©»JW»fiFt?*4©*>**P**:«>«:*»tcW 

[ooo4]$/c, «A*^oTi>s&8©S0tts 

{CBBT4tKW»iRtt£©illBR««riec £*tf46«> 
0©53J6nT^-5©r, ft^SMJW^* MI'Jfcfcjfcfcl 
©«W©{b1s«Jfi%filS±"C©tll«%»S C i*J-c# 
*. Sfc. «*aiiflsj©IHK:tt^>^- h • t-*© 
tBPJ*Wffl3n*©T. »JSR»©«t^fc£oTfls 
iai/fctt««*ffli>rsat^*f*ff 9 c t Air* -5. c 
©J:5ftiJ5j«i«r©Stt^b^*f{c. **H*#SB# 

ffla&»6©***«5»£ri{cto»S»ft^ <fc &*.«:/•/ 

o . *©r*feffli»* 7 - x3^ft#£iEKtf m& 

3hT*fc, 

[0005] HttK, 7 - y iSBftfl^tRtHi^jWH- 



(3) ^2 00 1 - 1 4 1 56 7 

4 

©jtawi^WJctt^L-cftrtufcTiwe^iWKM 

*JU •e©B#(c^-r-5'0^-7xa^^A*liJS 
L/. s&K^-yxSftus&fi©*'** Mufcfircn 
6. C©J:5fcUT»6*ifc*^*h^9««HW© 

(«K|ft$l>J?>fllttK) ©^^«. 2 1 
!Sfc^^»««WHK:*jW**tfi5«:<b16R« • Ml 
IBtfiR»H©-o-c*S. *©H*Hc*s(,»T{i. x>i? 
>$J^ft$#©llB$r^e~£ (ftS'J) Kffi©H!&&HW 

10 sstrcu-s. 

[ o o o 6 ] *fc. iMiriinei. jt«t»*y** 

^©»«*wasti"ci>*. *©*tifi»w-c»ww« 

[0 007 ] IWETJMfiffltifciRJ^ 
3aHB*fflt>ri>fc©"Ctt. j£«gt©x* + >&c4>&< 
&t>2^3#iS< J #B'r**fc«>. «3e«:«fflB3&J3&>*» 
20 0. B#W^)g*T©*CC*J^r^[6lt-C*o/c„ *c 

*ja©^*^u-if©iMuc«fci)7*Ah do 

- 1 5 ) #U-1>%©IHi*Iprtt4&*). C©7xAh 

do- 12 ) ^i^w* 

WK«©»**«i»rfi6«:tt«). »U>JB«©*WISSrc*S 
[0 00 8] IWBf'7^l'7StoW». ^*!EfflK t 

e>-r . Hi*{ b*isaR^©(Effla n 3 * ?* ft^ir*jinc 

aB**»T(,>S. C©^5^U?ttW*ffilr>fc3l6¥* 
<btT«. mt«*B^5. 7 89, 7 5 03|fC^T 
30 fc©#*4. 

[0 00 9] WK*HW9WF5. 7 8 9, 7 5 0?tCfti 

34i-5. -mftter^frvmsf&m^ttx&m-ci^ 

HlKSti^K. 7xA h#t/ — tf 1 0#>6©7xA 
H*l/-1f*L 1 £'l*xnjB£L 1 1 iUtT. 5 U« 
• ftttftttS? 1 2 ©#y (Ga A s ) ^©* 

^ismtr^frymt ('wzwBffl L3©&a© 
mmnT - xi££&f 6 c <t tc j: o ^ 

[ooio] '-obzmwtL i i *s u* • 

^^fts*L2». «ssasn4©**e»or*©* 
tjtttps^^ffb/cf^cc^mgi Q^mmm^m^ 

tlZo C©K»aia«cl»LS«f'7^l'^tt»L3©5il 
0{Cck03iJi3n/c-y->7 , y>^-^;^^L 1 21CJ: 

[ooi i ] c©aaifti»LBQHf'9'^i'f 

50 »*t L 3 ©afflC^IH^bf 8 - f ». tttflS 16K, -f 
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micmtZt. ?>7yyif • MbzftL l 2#« 
aa*Mjre*a. *cr. f7^-;i!tHL2^t 

§ttS©fcffll>fc7*AF#U-1f*Ll©--», *6 

L1L ffe#£-?> 7* <J > * • MZjhL 1 2 <!: UTffl 
[0 0 12] t©U->7*'J>f • sMXftL 1 2**ffl 

a 1 6 tcaar &aa #swiE8»2 o k j: o shj® 

W^5^*9(M#L 3®5JUS©l»IHBE<tf s -i'*iCeT 

2 6 «r -f X y' l> A 2 8 ^(ta^T £ . 

[ o o i 3 ] *fc. fries • srai-ttW*?- 1 2 tc 

». H2K*Vr«fc5fc. #y>AiBR (GaAs) ©» 

u»j:»)«c*as3o. SES«3otc0fiSsn. ^-f? 
*aEBflin©*-f ^-^r>f » * 

*?-3 ljWBtr»6ftS. *t/C. ?-7<v»l/7ifeWL2© 

c©<fc 5 ft 5 >;« • aftttM*? 1 2 k. * 

**BiB*Ll l*a*fU -SEfL®&&* + VT 

sags** jB*a«Baw*ciKj:->r. -e©^ 

[0 0 14]Tftfc%. ^^t^«*hbido 

^iwwjRf - 1 2 k. /wxatBKL 1 *«sn6<t . 

^SMffi^l 2«ClWt8*lfc/<*^JMa*L 1 1©«fIH! 
[0 0 15]o^«:. 03 (CMC. HRW&tftfflSl 6© 

* an y 7 mm < g a a s ) ^©»ii^ct 0 a zmm 

3 2, »S«3 2fc»«3ftfc^^*7>^*j6 

1 6K, 7-7^;U7fi5[*tL3<b1f>7*U>^->'^X7^ 
L 1 2£HB$(CM!tf -Si. ■9->7 p y>^« AjUXftL 

1 2 # RwsiifcimoT- ^^Ji/f jjcw l 3 <mmm\ 

[0016] c©^>7*';>^-^-;ux^l 1 2tmm 
s§i 6{ca«r*«fflB*Miaiua*6«Be-r*c itcj: 

!Wa*&i>t/^f-^;uytt«L3©»a©& 
aaaa^-ffcWjrcs*. t/fc**-»r. t©«fc7ft 

[0 0 17] 
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ftftmtcm%ucK>m<Dnm, \m (s<*. 

*-Ftc-3t,vct>. «*ttt>©#*0. 
£<©t«f4^*J5E*-F*#A^UJ:9£-f-S£. 1**4 
K KId aft * ft £ „ 
fc£il«. im*-fe^rt©iBE#^»ft'C*i«^«:tt. 

■ey-tta*. K8©**3 (») (a) ©»£ 

10 KB. JRS**ffll»S'iS!^*S. 

[00 18] Ifrbtefrh. ®&<D'WZfHffiVtX> 
-S©Mt, a*©ttf*«»*©»5£*--F*#><-r 
t^I*j|6nt^»-D/c„ C©fc«>. 3K©5*ft 
**©»!£*-- F*2/><-L«fc 9 fE*tt. K 

tt©B*ffc*HSffirt>6fc. 3t*3R©3ajl«. r»*R 

20 [0019] btcifi-ox. na^w^a^^* f^##? 
Kftti^^^^feH-KHurfe. i£ffl«Bia©iAt>^ 
©»«#*< a*nrt>)t to©. cti*jw«r4fc» 
©a«»««*ir»* /c#a u ft *> ofc. *^?gttHifia^ 
*^'#©^HK^ft3n/c^©-c*o, -e©ae<]«. 

[0 02 0] 

[ss^r^-rsfc*©^©] i«gegw*^)jSc-rs/c& 
K*«i!K*»**jww3iaaitt. laisst, sua- 

[ 0 0 2 1 ] -e Lr. BUlB^gPKStifB 5 'J $ • 

©^*^««»[**»ieggttr m« 0 . ss; 
»a»»&©^u^«»««ra3e-e* s«t 5 k, mib^m 
naoaatc. m&mwmm%&m&vz tt* 

40 ^xae**9fj£©aoiiLaift»Tii4-rs. 
[0022] s/c aes y« • jwaaaw. mib 
aaa»6©/^xBj6^aa3ti&£. ^i^m© 
aaamwEW • aas»?atBSff ate <fc o . sua 
*>6s^«{c*»w*»fje©«aa«K:a»). jsa^f 

mz. m&m^mt> aea»aKa»6©«aa« 
^^-^^rfte. aaft^affl*a«. a«aa#a© 

50 ftft?.'*.? Yfr^-zzn 4. 



[0023] msjam&SM. tmwzaiamm& 
5 u« • »9msm*K. i crttc. maws 
^afrfeomjeoww^jB^- * ©& o a*t«5w<5 

7* 'J > * , tt> W*ttj&)fe«:*r LBf3£©^ 

WEjRW»«HWc*ii>r. *reftft©l*ttais&tt8l<<: 
iaW3ti£K:tt. **#®4. ttW^Si. 

[ 0 0 2 4 ] C c-c, «rB*#^gltt. WE 5 • * 

£»fHt. UIK • s^ttlflfrf*6©''0U;*«K 

[0 02 5] *fc. W3Biitj^3^SBK:fet»r. mflSi^ 
Str. *t/C irtB^f^mf^g|5ffliJ©se*4g|5MW7i& 

[ 0 0 2 6 ] * fc. BJIBJRm3l£Jil^^flB©^SI5]i 
«**«Si. *»!><**WMft**«Bl&£ LTKJRm^ 
IMtWMWcJHifU SJRm^M*fKf4SP^6©^VUX 

«BSft*«*'Piifrr*sci«>»a["t?**. *fc. ire 

ffig-r-5§^D5©|fiJ**X*T4©*-C^f». xb 

[0027] mimftftftmwiao^x. m 

mmt, <eor. mutsLmftmsmn^mmo 
-c. ^§&^ffi^©^s*^rsjieg3nsci^»5ir 

[ 0 0 2 9 ] $/c. pfB^fr/feggJCfc^-C. mftaii 



(5) #W2 0 0 1 - 1 4 1 5 6 7 
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iflE^Hi^S(c*tU^HI^jS7 r -^©K«9ji* 

[ 0 0 3 0 ] *fc, WEBB*?— J>tt. fMKMW^S 

**8HB 5 y « • sJ^SMftRT-K 1 0A*hr * &c. tt 
-y >7 y > W*KBt*Jl/*ftj^K#r SilgBIIH 
10 ^%3rje©l«IHIiaiR-3^b3tiSfc«>©S«S*d 

[0031] j§rrE$w#©B. iiriB^^uxiae^^BfiiB 

immmzfflw-rz. tit, mmftwtmmicisi* 
«scem©ai#®t. 

[0 0 3 2 ] *l/C. fl»BM9ll#8«> BtlElftgiEOSH 
20 HffliSS¥©©SW^*. *!^L/c35PSf!BMilll£©jI 

®-c*£„ *fc> ButB^^sigKfe^-r. fneAie 
sts. 7*Ah»i/- y\ *&v»s«-ft-AiiiaaB 

tLTB. fc£Atf*ftiSRSftyg (SOR) . %vmv 
is rum* (PhSR) wzm^zcttf-cifz. 
[oo33]*fc, iwasw^aaiK*j(,>-c. ktibs 

'Jtt • ftwmm--^ KflB5 y«*.6D^«{c*»W* 
30 §T^©^i5H(cM0. a^x^f f-^flj^-,^- 

^•A^ftje*©l«lie*. 6 7 x A h »«±. 17 0 7 

* a h wxrvLWdtt sas»e*s*«it s c <t war 
s/c, MiB^^siaccfc^r. urEsyft- 

[00341 S/C IWBjS^J^^glKteur. fWfBJS 
^ISip^Ktt. HuIBi!)ia?SiplB5 y« • tt^ttlOR 

S„ MfB^^^gCCfc^r. MIB^^P 

»#asi. £1831. *St>ttU-1«$©W£i9«S-c* 

[0 0 3 5 ] *^BJo^iggi G-Ctt. 

a^oas (aom) . mm&mm® (eom> ««> 

S (AOM) B. Elttflf *«««©««*« AT. @*r 
so *©«0jEHB«3»*W«C4^T»*. 
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[ 0 0 3 6 ] *fc. fltlB«*t£¥£H8 ( E OM) B# 

££©-«?&£. cft*«rE>w*aiia#©£jtB(t>K: 
s. 

[0037] 

[&9J©H;66©0fiS] Hif{cai-3**»!l©»a 

SflSftfcKff* 1 0 0 *tt*TmUWI!*«Wa. 0 
4 KB. *^©-HJSJf^(c*^^^^^g©«l 

[0 038] Hate** :Tj)tfWWfc«Btt. &8©KftS 
13 4, 1 3 6 4. MMIRRm^R 1 3 8 a~ 1 3 8 
ci, «B»©*^W»i*ai 4 0. 1 4 2 4. JSiSft 

[0039] Mtoiwm 

to.*\jwwanu»}* s m ■ m-mtx 

k. s»iJWRass«*¥**»wfcc4T**. c© 

rt«aK-*iiB©ifii**i*r*©*rWf**». x\t 
wm*®m&%tizmi<Dwm®. i 3 8 a ~ 1 3 

8 c fc^tf . 

[0 040] *Ur. 34, 1 3 6©U« 

■C, SBrtMli 1 3 8 a~ 1 3 8 c©g£ffi©(6j#£|B]0 

¥fr*K«fl«*» 1 3 4 £ . JDtt3ftiHi$fttt 1 3 6 * 

i 1 2*^©f-7^i/^ft*f ow^wk 
tt) L2B, mmmmm®i 3 4k. ttwstti 3 

8 a K<fc 0 W*L 2 a 4 LTMUSJiS. 
[004 1 ] C©JFfftfcK«J8lW»l 34*^0^7^ 
fl^fldHL 3 a B. jft^ffl^ 1 3 8 b tc «fc 0 . ft 
fc«. JRJtefeL 2 b 4 OTJDB&EJRSttmff 1 3 6 (CM 

ysw* l 3 b a. wmm i38c (c»^$n, &tun 

1 1 6fc**SftS. Lfc#oT. &ffl#B. S'J^PS!^ 

Ki6i;rTfT*ii«i**wi 3 4*m>**. xttJR* 
[0042] f&fc*>. fxum-rct. fl*.t£#xi« 

«■ 1 4 3 R#*K*4 14 33?* 
AftfctfxW****. ¥tf^MWK^gp 1 3 4KR1I 
tS. cftitftU Bfttmi4 5«*IH£TSj|&K: 
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tt. SSftim 1 4 5^*iRm^MftfimSP 1 3 6 (CK 

[0043] H©j^e^£g 

SM3£ffl©**««3^S 1 4 0 fC*n^-C. 3KII11&SH 
8ffi©*¥«iW£#« 1 4 2 fcRWfc C 4 T * 3. C 
©fcJMC. 3tlW.irit f*MI£ffl©J5WS§ 1 4 4 
tdttiHEX?— i?14 8&. Xf»e>^-$f(D 
mi 14 8 4. KftSB 1 5 0 {CJDAT. gmMM 
10 ^ffl©S*fg 1 5 2 *£fciKE*?— ^ 1 5 4 4. *^ 

vtytf^-zmommmi 5 6£. hubbi 58* 

[0 0 4 4] fcfc, Cft6©#3SWB»#&14 0. 1 
4 2 ©ttftB. 3>fa-$12 6 ^©8HjfflI^I8(C J: 0 

*>6©^w*Yb**3e-r*. e©K8#>»e;*ftaiiiffl 
20 4^r4*f ^wmLzvm&rzmavvmmtBi 

3 £{cd:0. «BI»jB»*9t«I*ff 5 C 4 

[0 045 ] U*>Uitc*<6. ^"^XSjIB^l 1 1 ©ggD 
iil/^tS!*'. mBft5 0MHzt?*-S4. 75^)1 
7ttWL2B. 20n s«CC^(CMW$n^C4 4^ 

/cf^©Mf03ia*i>J«T.5i#^K:tt. BSe««8^2 0n 
s J: 0 *>Sl^H«-CB. 7 u 7^^&*fL2raiar^ 
30 4#{C^3^je«JB'rBttl>tl>5IBHi36*^GS. C 
©/c&, iaet^)!l©fS?ifir*iltlSWfiC^*i'J5£-rS« 

[ 0 0 4 6 ] -e-C-C, *8B©ttflWIK. 

B. fc4£«7xAh#U— tf4 5U?g-^S£l*mi 1 
©ra©. ^XIBiiB3feLl l©{SSlf§*(c. niffiRHUt 
40 1 6 0 4 LT. (AOM) 

[0 04 7 ] COAOMtt. 9JftI-J-*IB*«©«lS*Sg 

^^VPXgj^Ll l©fifllS§*(CRW€.C4(Cj;0. 

■e* c ©J: 9 k 5 »;« • ^^St*f^-? l l 2 (cM*f 
Stl^uxgj^L 1 l©iMi9jILJSi&tS[£TtfSC 

50 -C&S. 



11 

[ 0 0 4 8 ] jteOfflarcit. t-v^vWML 
2#. ^$©0rM©&tfcIifflO~5 5 5 6 cm' 1 

fc©. 3 > f * - * 1 2 6 *) &£B#|iSIipit35M8 
l 2 6KJ:9A;UX®ji8;)fcL i i © 

B#rat3£mtf67*Ah^R:ig^u moiiu^ 

^m(i5 0MHz. *-5^»2 0MHz^(C^St 

ti>5„ io 
[0049] xmmBmicfrfrzmftftmmt, m 

i i*i-7^)i>>y=. vm-jjwmmm+i \zx.mt 
*£. 'm-m^mm^i 1 2-c«. ^i^e© 
• nmm+mmmic J; o . 

[oo5o] ms&<D*mmm&tc»rs\,>-x:. c©« 

l»l$IBHIt#©Bfe'W*#A (At)©l7-ijlf 20 

(a) ; 

!(«) « / A (t) exp(2idaAt| dAt 

. -00 

tt. m«^S5H0~555 6 cm- 1 SCjgO. jSIS 

[0051] ucti^x. te&vi'Zfto&mftmcu 

S«W*#ALT.. *©jSi. fcU<ttR»Lfc/WX 

{Ctt. *"**. «C£l«S«sS^3tSai©K«^K:-fe9 h 
f -5. 

[ 0 0 5 2 ] C CT. £ < ©KB-MMS*- F 

[ 0 0 5 3 ] ofrbK&t,^ %¥m<D%&m%mwmx 40 
a. ec-c, bhfrt&u. 

s. 

[0 0 5 4] C©/cfe(C. *Wt»»"Ctt. «&©&!&» 
ffi^ 1 3 8 a~ 1 3 8 cfclSliatCTtf-fJ: 5(C-S8ilB©|t) 50 
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& • SfettteW*?- 1 2 6 ©f - 5 'Vb -»K*f L 2 * w 
*L2a> *Sl>ttiRJte6L2bil/-rjBlt^IttiL-C 
JcOJUttWctt. -#©ggfc. *63&>0«>*f^ 
tt8-fe;U>i©#*Kf4 1 4 2 afcJRBW 

s fc»©^tf^MW^E*4sp 1 3 4 £ . ®mm 1 45m 
toRmitL 2 b ztmt&tctoKmtwsimw&i 3 

1>SC£{CJ:»). KfWOMS*- KKjCOratt* 

[ 0 0 5 5 ] c tuc <t 0 . ^w^si^was*. fttt 

IHHSUtt?* £©r. ««%fit«:aiE«:fT9 c £#?£ 

t>. Ktt»J8W#£*£UT. Oifc©WftffiMl 38a 
^138c*ffil>4Cilcj:»). *f|SjT£&giffi©|SJS 

[0056] o*K. ffi&Sm 1 43 (1 45) ©<,>-f 
*i**-fe?hLfc«. 3>ta-jfl2 6^lT. 

**«b#li i©n*ni«*\ «o«Lja«a». 

1 2©as^p^ ; &f^-rs 0 
r. 3>f^-$ 1 2 6*»6©fi^{cS-^*iWje*P»fi 
■r*. cc-c. «sh:. Kfi©*««»iR©siseK:. t 

C^cS^MgtB. ^at©^ + •»• >JCiJ>JQc < t h 

2 - 3 #ifi < £-m-c&z>tc&>. «sek^b*«*>*> a. 
[o 0 5 7 ] -ec-c. *mB&BTtt. sireaft^hKURKx 

©Wc. S»©T^H-*ffli>fci©K:f^^T. iffi«B# 

r*a„ rftto*. awx*b*l 1 

1 5 vm • mmsm=f- 1 1 2 tcjnwr& 

CtWo 5r7^7M L 2 £i'J5£i584 1 

4 3 (1 45) KJBMLr. *©aiiS/c«j5W^7^ 

[0 058] CC-C, f-7^;U , >S5cjWL2©Bi{C«. 
i"j3>U>X/TL-GaAslg#')^^T>ft 
«»Wt^-f »^« : fK. 05 (a) KS*3ft*J:5& 
^sAh^JWH^L 1 1 ©MW-C. • iE?L 

©a ♦ u T-ftRs* tffi*a*»aa«-a c £ tc 

2*ffrc»a. 

[0 059] C©-f9^JU7atoWL2«. Kftl 4 3 
(14 5) LT*©*«H4tll«*«# Oftifil 

k. fctBgi 1 6. 1 6 2T«iMt#tcssft3n*. -e 
, ( t ) (ma ( c ) m) o&mt. 5 • iswj» 

IfS^ 1 1 2 £ l§l^©^<£«X » ^^T^^tf KffiS 
*1 1 6£ffl<,>T. -y>7'y>^ -^VUXTfeL 1 2iCj: 



(8) 

13 

<o kbb* * 9 ymmtitc* + U 7 (» : N 

(t) ) <o«n oiao 4orfcfcB;?ns. 

[ o o 6 o i zanmflg. i (t>tt. e, (t)iia 

fi^+UTKN (t) 4©3>*ya— > 3 X -J-JtCfo 
ft. 

MR2] 

+00 

£(«)»/ *V»N&*)dc ' 
-co 

10 

[0 06 1 ] CCT. iulBr«^>7'U >^ • 'WXjfe 

l i 2 ©fflffl^Biir * o . Ksgof nn r * . 3 > t 

»-*12 6. #*W»B#ai4 0. 1 42^(CJ:«3 

^•rsciK^or^f^s (sw> *5&s©bsib!#c 
#ttE , ( t ) tftotattaantMr* i ( % ) 4 or 

#1 (r) tt. #*£MA (Te0 2 ) *ffll>A:EO* 
-fl 6 2tc<fc-5-c&#ai;*tiS„ 
[0 062] -T&fcft, EO*^-l 6 2«Cj:4*a*«. 
±fB©#X ^ 7 **Hf©fcHiS 1 1 6 {c J: Jt 20 
&0r. «»"C*«ie*tB3WHfiFStiSC43&>6, &0 

1 6 2©jBj#M?lJ©fctH#fc*fflt,>.5 C 4JC <fc 0 . Kffi 

[0 06 3]^Or. WR©aKif-^^;b!ytt«L3© 
^-juxas^Li HtiiJSior. m^©B#raA 

T -5ojlS$n/ctf>7 , 'J>^ • sWX%L 1 2 (RH 

(d) #Ji) (ci-o-C. 3fe^JfcS*-c5Sl^raBirif> 30 
:/!J>*S*ia. C©1f>7*';>y(iiAt (sec) 

ft^MttAa (cm" 1 ) (C#0rAt = l/2 7rAa 
r£tf>6ft£. 

[0 064] c©&W3ftfc><;u*#3jH»i* (pjs 

(e) #JB)». a>£*-* 1 2 6K{S3iSn. $7 
0(f) KmSnSJj^tt^^f h;l/4 0rHtf3i? 

nso cct, B?iBiig^i34 as?, mune 
ffl©as^s 1 4 o ©##kw e>ns ifi, c ©i#^(c 40 
«. 3>ta-$r i zetc&QWxLityyfvyif ■ 

>D\,X% L 1 2 OSSIMUMCMfl^ D S 4 . Hftffl 
£ffl©>IM*& 1 4 0 OtWWttJTtt. S!g£fiIEr i* 

[ o o 6 5 ] -ec-c. M*4i«j^ffl©a 

SS^S 1 4 0 JCftlAT. B$mJK£&mi©£S^i!t 1 4 

2 nnmjeuifflSof^s 1 4 2 ©makc <t 0 » 

e» - 2 l 2 6 KJ: 0 OftH^?" y > ^ • A;t,x# 

l 1 2<Dmmmmc mmmz so 
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*B&r£&{igtC. ofME^ffliBB^f— 1 5 4©JS 

wn 1 5 2 fcttES-efcttttc. tts«Beffl^f— y 1 

4 0 ©£*Jgi 1 4 4 **S-i"4 C 4 CC J: ») . jB@3M& 
[0 06 6 ] CtiKAl 3>f;z-£ 1 2 6KJ:9Ji 

^o/cB^raiiD icf- *©■$•>:/ y > y*ff 5 c 4#r 
£6©r. mm (f) {c^-fisMsHSjaswxx^ ha- 

ii. *©<£5&l5*©&l>fc©{cJtg*0. *SK@Rtt 
©IftOfc® 4 ^ -S. W±© J: 5 fc2*3SJBB»tc*»*»S* 

JiHK&aS 1 3 4 4 JRj&HBOtSIS 13 6 4 gjlftliCR 
W. y^A? 5 y$ • jJtfMHt*?- 1 l 2frh®?-7 

t ^ <fc ^ cc v -gprnsp 134. 136 ©«ra«:. 

&^M^1 3 8 a~l 3 8 c*RtJ5Ciilfcor, 
— &©«B"C. «^©K»-WBje*-K**^-T** 

[ 0 0 6 7 ] c ct, mmsmfr&t or. a^© 

Wil 38a~138c*m>*C4{Cj:»). &ii 

r. ^Ufffl©iSfSi4 0(cMK, HflMbottl 

Sffl©a@#K 1 4 2 «fttt« c 4 cc j: 0 . isnfnn 

©KM%SSK. ROTI@l«:«iEo7ffir*S. 
[0 06 8 ] 3 6(C. ^lifiTB. f-^^^ttj* 

or. mtff-^vfcys yjft • m^mm^i 1 2k 

JSWSnS-'^^aiBjfcL 1 l©H9jBLHSStt*Ttf 

©^Oiioi^ra*. S'J«^©^fnB#p^Jc^to^riaM 
•r^c4*srtSo cntcit). Si*a«SI©*fSr3W@^ 
4>©^6SC^©*r. S*ar4«cttH©M3£*j«jE«: 
tT5c4#r£S. 

[0 06 9] 0*^. «W»»K3&>***i^a*B 

-r-5,c4 4o/c©r. &cr<mmzm?z. 

( 1 ) mmrs mmmmrn^m) ^t> t-wmmm 
r*^» 

(2) IfT'S y^*>6^#^ (jfigl cm~3Mm) K 

(3 ) h;i/©^iti4<atB^mc&3iidf en 

[007 0] ( 4 ) #&«£r*£ 0 ^*©7^>t5j 

4£OV5 h^ct>->7 - Jl/©^(C®-r'2>. 
( 5 ) ^*©^^^^g©J; ^ K. T#H-^© nJSftgP 
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[0 07 1 ] A^XiljR^f-A, jEg&liR^XfA 

xmmmmvK. s y & • mumm* 1 1 2 r > <*: 0 

^-©U-lfftL 1 ^(DA;U^ia,|a3feL 1 1 ^MMt 
•tfftLl£. $fflilll6. 1 6 2K#l^>7*y>^ 

Blurts 5*§£#&.s. 
[ o o 7 2 ] -ece. ^U6^s§-c«. sr. ^vuxji 

tR^XfA 1 6 6?:^. gS^Jl/Xjlfti^f-A 1 6 6 
&C«fcO, »3f S®8$jWS 6ft £ Jt&lfi^ A 7 -CD 7 
8 0nm©U— ^ffl&l 1 6, 16 2£fflHIl, 
ttl>gK©tt«ton--A7--© 1 5 5 0 nmOU-lfTfc 

SJRi/Xr A 1 6 6 ©_h&(£. #HH0?i/*f\&. 1 6 8 

[0 07 3] -etT. Cft^^XjliR^^Al 6 
6i*ISa^>X^A 1 6 8(C<fcO, m«1 5 50n 

m© u-if** 5 v m ■ mmmm* 1 1 2 itaws 1 
i6, 1 e 2 jcaijwst tit. £<omm 

«©WMR*ff $fc»«C7 8 0 n m© U— «f^*^';U^ 

b&£l 1 1 £ or 5 »;« • mmm* 1 1 2 m% 

U 1 55 0nm©U— !f^^>7 , 'J>^-^-;UX7fe 
L 1 2<tl/t«imSl 1 6, 1 6 2t,cmfttZ>CtiC£ 
0. iWHI©>u<*«a^jW§&h&&#ic. &tfi&© 

[0 074] Itl-a y£? 

*gjBBJBTtt. #8«HRJ/X7-A 168tsy»-* 
fl-J&lHfgi 1 1 1 2 £©|H|tC. 3^q70 
^3 9 A170(CJ:0. U-1f*L 1 *fr©Z>B*lffl 

*. 

[0 07 5] BiSjftggXf— 
*fc. *»»B*e». A^BiB36Ll l£f->7-«J 
>^ • ;^*L 1 2©#IS©£fc6#fi< KZfrfrfr 

y>*- 1 2£©IHI«:, jUE(C^IKS«R 

J: oft. MB£9KX?~3?1 7 2*«WC4J:^. 

[QQ76] mmmB^mmm 
tamm&vu, ?^^yj8WL2©«9iiuaift«* 
W5fcae>©jaaaBBi»*a 1 6 0 £ lt . wwem 
*smb (aom) iRwfcWKi-ooniWDifc*. c 
ftttfu-c. mswsz&m (eom) 3F©£t®g§. & 

[0 07 7] COtjUenM (E OM) », rt~b 

a. *©te©»#W»«SU^il*flii»T. 
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WSCitcJ:*). tt>W*lftB#Ll l©fguigLJS$ 
(EOM) ^©^IB2§. U— JfflWSBWfc/;* 

f A^{c«fc fe» 5 u « • iitfMttt*?- 1 1 2 cam* 
3*i*/W;*Bjg3fcL 1 l©»7£US«»£Tlf&t 

US«ft*TtfSC 
10 [0 07 8 ] gWg|i 

BiSfftt. 7*Ah#U— tf l l 0(cKD£;*ft£4>©-C 

«&< . f7^7 s y« • mtmm* 1 1 2-e. 5 

«rw*r*na. ff*©t>©*m»sc M 
zimwrnvy? (PhSR) ^<wafiWH*y>^ (s 
or) s©**e-Ag^iiaKj*»fcrrt>j:i>. 

[007 9] *t,T, C©PhSR-*»SOR*»6©ffl*S 

20 2{cEffljn-r<6c£{c<fcf). ^^7jM*L2*Bie-r 

[ 0 0 8 0 ] ^H^gj) 

aiEMtircB. '-wxttegL 1 1 ©i^bma t 6 

7*Ah»tCR3£L. j^«©»3»«H0^55 56 c 

tci)K IWB3>t»-*l 2 6KJ:SKjeiWr. ^'^ 
^Bia^L 1 1 ^w*Bfc@#©l*lflMBA t 
5C£K«fc0. ffi©S>«S![ii*^oI^-t?*So 
30 [0 0 8 1 ] ?%t>1*>> 06 (a) {C^Sft£J:o&B# 
F^ipgA t ©/^UXffl^L 1 1 * 5 U« ■ jfrttttHSR* 

1 1 2KM*f-r-5.£ > ^<b^«©*®m^Wm« • MM 
5R«milltB5fffflK J: 0 . »3 U « • sSWSWHSRT- 1 2 

1=1:0. 06 (b) {CwS*i*J:5tt. f-^^^ttW 

(b) (c^-r<fco*f-7^^scitL2©i^^mam 

06 (c) fcwZHZXSKfflmmO^o 

mL2<DWcm®Lo m . , tt. ( l/^XBiB*©«F 
40 nMAt ) <bJ:bW©M^{c*>*. 

[0 08 2] 0/c*3 o -c. 3>f*-^l 2 6(CJ:0 

^ji/^ae**L 1 1 ©u#r H iitsA t *, tctmno 

7iAh #©IBIK:«Srrfttf. «I6H 0 - 1 9 6 c m 

ltL2^ff-5C£*ir#So */t. INBBffllMA t 
•Ttitf. Buf6^M^^©gr^©S>J^iS^M^*^ 

[0 08 3] 7 : -»©-9->7 , y>^©^g!l 
ttlB«teRr«. 0-a. . , {casE3ti4^»9fc«:o(,» 
so -C-y->7*y>^b/cWco^-c^t/cj5^ Ctl(C|®6 



(10) 
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ctl>o 

[0 084] XYZX^-^CD^tftl 

OTBf-7^*7 5 y « • jR^aaw*^ i i 2 4&mgi 1 
1 6«*. xyzx^ ©±fcRtrct> 

«fcl». -eur. 3>tf:*-*12 6tt. ^>^i- 
[0085] ISMfi 

K8W4LTi*> fc4*.«£fttffllB. fb^JS 
-MatW6nS. *fc. Eft, *#. *l#«©tt 

a©«»t>rafctti>. 

[0086] ffll 

fc©#-W£0"C3Stf6*.S. J 
( 1 ) W&ffltM 
m 



10 
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* ( 1 ) £wm^«^s£{i^^(m£iMjiwH 

<2> rtjawwsBR^fea (te&stt) MttHfttc* 

(3)mmmmm. »«#ae&£THz a 
fflft^-f (mm, ismns) 
[0087] ( 4 > *>£)i • mm&mmmn 

h P x * **m#?-©##$M»r 

( 7 ) ^»3^itt y v ^ 5 7««tc^i^<c^attjitt 

J: SiS«^*»tlf 
[0088] lUttl 

T©&©#-004 or*lf 6n*. 



1 



(2) 

[0089] 

(3) 

(4) u$ra#D?n 

(5) noiiL/B#ra 



(6) S/Ntt 

[0090] mmtmrn 

Kg© 3t?**. 

[009 1 ] *®H»«:*Jl»TB, x>i>>j^Jim^ 
#©IM*~* (Itl'J) fi8B©H»*«WM3tir^ 

s«^H^rs*feis«^te^«»f©JiJHi 

[ 0 0 9 2 ] *fc. £tttBM1fftt£jt. to&WHA, 

[ o o 9 3 ] 

2 a 4 bTJHW?I»tt W*lia«ttf4» 1 3 4 4 . iDUfc 



lcm" 1 -2 00 cm" 1 (ifegl c 
~5 0 Mm) 
%2Wk : 5 y $ • j5^tt***©SfiK<fc 

OWAtfl cm" 1 ~5 5 56 cm" 1 

0. lcm-'KT 

0. 0 1cm" 't(T 

>W*&DiILJi&&. mtf20MHz-50M 
Hz 

1 0 OOfelh 

ill 2 b 4 L?jminto«sHimKtts 1 3 e *, 

[0 09 4] C©JS^iC«. ffl&t;0&ll«:GH©HttfilS 
2 3 4. 2 3 6©BUS«C. t-A^^U » *^©#f!l^ 

mi 4 *Rw. mftm^m2 1 4ic^K>zm-mn 
mm*2 i2fri?<D?7^)i'ymiL2i=&mL. 

2 3 6^W*"T*. *t/t» ¥fT#JRWKft»2 3 4*> 
40 6>©Hf®$L 3 1 *¥fT*ffl©*MtiS2 1 6 
U JD^^MIt^f4a52 3 6 frh<DWmL 3 2 

#ra©*as 216b ^g#f a c t k «t o . £f^4© 

l§l»IMi£*S5K:tT 5 c £&VZ s„ 
[009 5] ft*. «Bt-A^^ 'J 7 5? 2 7 4 &Cft* 
r. K«»*KW. «KH««:J:«J 5 lift • fSfl-ttSf* 
-?2 1 2*6©f-5^*^^L2*¥ff*l«lrt*Wai 

2 3 4^**1"**. x«nxm*5^su2 3 6'S2s;^-r 
ja^*«ijjs u fcWKoci-r law o fc# . c n(cn h n a 

so fe©t?tttt<. K*fefc*»*fc©Tt>J:t». $6{C. B« 



(11) 
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[009 6] 

^yi$r©£i*M££gaCtlT5 C i^-ct-s© 
■C, iFUBttJWLhSti*. *IHJI§lC*«,>Ttt. 
f - 5 *J ' W flji, > £ t <t fc J: 9 , &<0'ML 

mmfim&rm^tcih, *sw©*i£mfc zomwz tat 
*xas£us»**S"e**©*ft6r. iSis;iiB#ii8# 

* h mm i #©*wm"c*¥**afflE-r* e £& < 
mmnim-c&z. **Bj{cfec>r». &*© 

r. fm»JSffl©^WSS^|gfctt]A-cBtraM*illS 30 
ffl©#¥WiKE*gl*Rtf -5 C t (c J: 0 . SSBIHIil© 

*£«bishmb. m«#i*£8H*3©giis> 
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& wxmtt©* o £ o«*ihi* . a'jssc*4©^fon#p^ 

©SJJEfcjfiiEKtT 5 c £#TS S. 



[0 1 ] -«tt9<c^*^»*lf-©»EW«Wi©«MH-C* 
&. 

[0 2 ] 0 1 CC^LfcAjI/Xfl^ft© s y* ■ jfcttttit 
^©ttWH-C**. 

[03101 fc*L/fc>W*^tt©tftffl*M>HWHr 

[04] *»w©»-ii«»»{c*^sjSt^i^a© 

«K«SR©aBWH"C*S. 

[ 0 5 ] m 4 kth o /c*^^gg©ft^a©zjsn© 

[06] /<;^Bfi*tf-5^^Sk«©»o*Wft» 
©HlflkDIMIIHr**. 

[07] H4KwOfc«*8»©30W©Wr*3. 
[##©&?&] 

1 l o-7xAH»l/-f (AgflO 

a>e»-> d^wim *nmte#R 



1 1 2 
1 2 6 

9) 

1 1 6 
1 4 0 
1 4 2- 
134, 
1 3 6, 



1 6 2 -ttuw 
••^iauiusffl©*^fl«jiie*s 

2 3 6 •••tefHMKft* 
1 3 8 a ~ 1 3 8 c -ttftffilt (WWWBH***) 
L 1 1 "'WXABX 

li 2—^>^y>^-^^^ (•»>:/'; 



[02] 



[03] 



12 30 





(12) 



&HJ2 0 0 1 - 1 4 1 5 6 7 
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L3 
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_£20 
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A/DA DSP 

n 



-L1 
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at 



COMPUTER 



[04] 



138a 




[07] 



27- 



V 



L22 #35 L32 <216b 



-L2 



4.11 



SI 
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Lit; &fe/Ow* 
(b) 

L2 

lc) 

L3; 5233 51 



Id) 

L12» *>^y=^ 

\ 9 Z ttftfWftC 



It) 



a 



EL 



£L 



JL 



NOD 




(cm-1) 



[H6] 



la) 

Llls.flfcriJi* , (1) 
51 



(b) 
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